Fibroblast adhesion results in the induction of a matrix remodeling gene expression program.
Fibrosis is believed to occur through the failure to terminate the normal tissue remodeling program. Tissue repair intimately involves the ability of fibroblasts to attach to extracellular matrix (ECM), resulting in cell migration and ECM contraction. Elevated, activated adhesive signaling is a key phenotypic hallmark of fibrotic cells. The precise contribution of adhesion to tissue remodeling and repair and fibrotic responses in fibroblasts is unclear, but involves focal adhesion kinase (FAK). FAK signals downstream of integrin-mediates attachment of fibroblasts to extracellular matrix. In this report, we show that FAK is required for the expression of a cohort of mRNAs encoding ECM and matrix remodeling genes including CCN2, alpha-smooth muscle actin (SMA) and type I collagen. Adhesion of fibroblasts to fibronectin, a component of the provisional matrix deposited in the initial phases of tissue repair, also resulted in the induction of CCN2, alpha-SMA and type I collagen mRNAs. Endothelin-1 (ET-1), a key inducer of pro-fibrotic gene expression, was also induced upon fibroblast attachment to ECM, and antagonism of the ET-1 receptors significantly reduced the ability of adhesion to induce expression of CCN2, alpha-SMA and type I collagen mRNAs. These results suggest that adhesion of fibroblasts to matrix during the initial phases of tissue remodeling and repair may actively contribute to the tissue repair program through the induction of pro-fibrotic gene expression.